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52/ 

S*l ^l^#Bj|o|(i00)fe, gxi r o||d|eH(ii4)# #^EK1 10)^4, SS(126)oi| ojg^i o^(i24)# oj= 

B(122)3f, a^(106) » #^(104)# »fc 3°J #-c« S|S(127)» *5*(104)« o^=(i24)of| °J 

^doem as d26)oii aasch uwsi«mi, s>r #-c>g ais^m, a* ^i^m^iokioo) msi § 3 

£3037, 138)« »*Kneutralization)A|?p| fls||Ai o||d|e|(ii 4)S a** HMSW^M o|*}o|| ot 

^(i24)si a^aa(i2o)*7isi axi has a«FAiacK ^ ■ - ~ 



QUELS. 
S1 



84M 



S ttas, fl u J«|£S 3*1 &r* c.|^#e{|o|o]| ^S- *c| ^S°|£r gj* q^*e||o|oim s«}s| 

?|7| ^[o[ S-go|| a-oj- ^o|cK 



3*1 &* c|^*a|o|fc 7|# ^ofoj|Ai sx|s|oj»c r . 3*1 ^# c|^#b]|o|^, ot- = (envelope)* &§ofe 

^^ffJll- #^&* £»»C|.. g|5j£ S) °^^H|- LH-^-O) gg^ si j=lo| A [0\9.\ gfSj*^ 21 tl S*|S| LH 

*Kimplosion)» »*W7| ^| °j- cH^j §e||°| ^it||o|Ai (spacer) ^P-^# 3££ tte>* #-g-o| gfch ^flloHgs. Sr*|s| #£! 
°^ L Hoi| uh *|=|nH B o| «g gQ4s gxho||n|E|fi|. £!3*S(phosphors)* 3Et|-»ch 



o^ & ^ Ah0 |o| *jo|x^ jj§5jo^ 300V l_h^| 10,000V^I Hfl u||0|cK o o t^ ff ^ A|-o|o| go^ ff 

^it||o|Ai^ gs^o^ = g s sn-ohch. CLhBhAH , ^|0|A^ gJ*|o| xjgo] LH^-0i| Jt*£|fe #S ^ 



S*l «■* t|^»B||o|o| ^xj-^goll, gxfe «^£to|| flfe ^ g( S pindt tips)^ 3*1- cH| □! o| 

m 3*h^ 3§ S^S *EW<>I. o|g- S o]| ^g*]E|. 0\m 3*f# ^*i|0|A-1o| «g s ^o|| g#Sf ^ ol^ 0)fi| . g. 

0|^01, ^jqoHsi ^3 ciiaacK SS*!^, « g ^olA-^, o|^ sgo| xi \ 2 >4#if(yield)o| ^^|oj| 



3*1 &* c|^*b||o| l[|o| -g sS o| qxjo^ o|^n Bs = xi | 7h aae^K oj|# ss, >^ii||o|A-)oi| oigg. gjq.o| j| £o g 
*\\o\y\- »7 r fe*l-c:K ££oh } 37|3Ho| 0 |-a7h Utiltt ^|*|0| g 7 ^ C [, 

<g^&9\ JjOfo ^A^IH, 2X[7f K&0\\ 9.\t\\ 3h7| ^3HAi, ot^£k4 ^ A}0|0|| oj|£j x-Jg- 

*r §tr£! 3*1- t>l|a|E^^.E^| 3ft(electron current)# o|-g-3^ 3jo| ^x|h|cH Si^h 3^ £H3£! SSf £2} 
(neutralization)^ ?|^d|| o|*gch ZL B)i4, gf^es| goff # c|§( pu || down)A|?|^ SE°1- °i£f#I!oi| §#o^, a 

7|-A|S)o] Aj^o| 3711 gj§ c|^gB|| 0 |o| xjgo|| «^AjjSL|*| jg c\. C-\ ^[0\-7[, °^^H[- Af-0|o| Jig 

^S-^ * e^a|7|7| ^|uH ^-B 3f!-S 1^ ^cq, o|^^ 2^ B 3^ o|:7|«[dK 

0|B|S 7|-A|Sjo| "^^"-g ^A|^|714 XllTl*^, 3<y# * C^A||]o^ o| ^ S ^ &^|7|-^ 37j| 

gj-* d|^*B«o|a| 3oh a^A|^p| ^| oh gj-goii p|oi |o 7f ^XfjohdK 



S-gsi uF^S- ^ A l ctji cH| clI-E- 3^i ^I^#b||o|o| H^St. 



£ 2fe Sr S-SOil CLf# 3^1 C|^#B1|0|# ^A|?|7| f| ffl- yg§ 0}|A|^ E^|°j£. 

£ 3 E. 4fe S Ul"^ & ^A|0j|0j| CL|-# ot^ goj- ^ 3*| C|^#Bj|0|°| 

£ 5fe * US 0|| CDh# 3*| g^ff E|^#E^|0|# ^^A|^|7| flfi »H* 0||A|€fe EhO|°ji. 



£6^^ ass| ££ cf# ^ a|o||ch| ixF# g-c^ ^ 3*| #m c-\±m^\o\°\ 



£7^^ WSSI SE E-l-S. ^A|0i|0]| CC^ of=- ggj- #-C^ ^ 371| gj# q^*B||0|o| 

£E 8^ * WSfi| ch# *JA|ot|o|| ixh# ^^7| ^ o t ^ goj ^_c|.° ^ujq. E|^ge||o|o| s|^ 



£ 9^ S ^7^o| ^A|0j|0]| CL[-= ^-#7| Tcltf* 3°J *-C|-S ^b|a 3*1 ^# d|^#ai|0|S| S| 



3*1 y* cl^sajjoioi • 



£E 11S & ttSfil ¥7^o| ^A|oi|cH| cch# ^^ 7|# #-ch§ ^b|th 3*| &m c|^#e^|o|o| fi|^£. 



5. 12xr S »Sfi| 5£ ^# 4|a|o||o|| :c|-# ^3 S|S ^# Sifc 3°i #-c+* ^td|o_1 g?|| g/£ C|^#e||o|°| 



£ 13€- £ 122| £1a|o||2| s.xj E^I^H. 



£ I4fe & «ga| ££ ^a|o)|o)| S|S# gg- ff-c+S 5>fe a?1l gj-ff c|^ffa||o|s| 



£ 15^ £ 142| ^A|0)|S| S.XJ E|-0|S£.. 



£ I6e & «gs| ^7h*1°j *JA|oflo)| n}# g^_a| D |e| 2SWfe Sf^ a°J ff-c|g 3>i= g^# c|i=a)| 

o|2| s|S£.. 



S. 17S £ 162| i|A|oflo| gxj eMiJE. 



S a JSS S^l &ff C|i«e)|0|2| o^ci ^ggo^goj ff-^g s|j=L# ^ Xj?)! C|i#e||0|0|| £l*h *0|C| oj= 

a ^ ff-C+g SISfe U-S SE ^P-AHg 7|-X|B|, 0|B)S|- gj-xj H c oj=o| xj°| S ^A|5-p| °-|S|| A^g C|- ^S) ofc 

Hflfc, cliff <M|o| &x| Mto||AH 8Jffs|fc gxpf c|iffs||o| #x| lH°| ?f£ £ ga7|*|°s qjxjsj 5S# g*SA|?|^i o| 
#^7)1 »c*. «-cf* sis^, eoovach c| s, b^5|*wit iooova^ ^ e, 7h§ uterasMi^ 3ooovsc|. c\ 

a. o t a *l A |. g°|( anode scanning potential)o|| ^-§5-^1. 

dH}2]SW|, ot^ xjoh # - C k°. ^ a^# ^iA| ? |^ c_h7)| HffO|| °J^ff^# ttg*W?l^ gjq. g#5 &iA| ?| 

7m ah 7H ©i-^ oia# diff ta, aqaa ff-^s sist ciigeiioi si?oii a^s# xt 

cK s|Y a#SS, cliff all o| S-*|2| xj X i o||d|e^-^eH gj-ffQ a*|o|| 2|eh °J^ffS°| op|s|-x| &g gHM^^. 

sf^ a?i# ^a|?|7| ^|sh s,t=oii ^ss^k oi^s, u^zi«^i ate, 7H^jeJ "-a^"2i h|sk= oiss *s»ch 

* BfS2| 3^ ff-^h-E 2|^fe ££°1 b^S|*WI Sf^ a^ff ff CfEA|7|^D)| 0|§E|^ a#S ^iA|^lch 0|^S ok 

^ a?Jw ^iA|7|^ jjjiL a ^ ^^(dissipation)# ^iA|?|^ o|S# ^|g*hcK 

m ^go)| cchs g,^ ci^aenojs. ^5J-a|7|7| ^|«l ygg, o t =o| S o|g ^A|?|fe. a y-a a #7 1- c|^ 

ff^oi s-*|2| a Ah oi|o|E-i£¥&i gj-#s|7ii e.mis sths-cK s-a a-^fe ^^=^101 lh°| o t£ ' £ aa7i^°^ 

"^g»o| xy^ o yx| *^cK o\ Uhoh7K Sfl 2f± EMfe Uh^SJSW c|>,#e)|o| aS2| MOI 

SPI °-|sH A1| chuck 



°)|A|2| 7}BksL □! gSSff 4H«U, EflOll £A|Ej ai*0| H1HA| ^ ^| £A|^ ^ fi 7F ft#0| 0|5||S ^o|cF Oflff 

SS, a± § fj ¥ o| a ^ Aiso| | q,^ ^xhh|ch 5UcK 7||cf7K s|Ss|-c^ o|74a|^ ^ 2 ^-A^h 

4E|.L||7| ?|S||AH S.S A|-0|0)|AH uj-aElojcl. 



£ 1« * tfS2| u^siS ^a|oi|o|| ccf# S7NI gh# c|iffel|0| (100)2| fiaelE0|c+. y# c|iffe||o|(i00)fe 

biioi 9*1(102) a ^ a?^ ff-^s sim(i27)s stmch 

c|iffa||0| &*|(102)^ #^5(110) Si Sf^e(122)ff S&^cK «qS(no) SJ 2^=©(122)E iH||0|A-](i36)o|| 2|s« fj § 

«»■ aoiacK s^e(no)s ^ai^ si tis e>#oia ^ si^ 7ie(nu* s*^ck ta^zi as^ 

SI(column)(112)e 715(111) ^o|| bH*IScK *S«(113)S ai^! «(112) #o)| bfl*|H|oi, *7hs ^^2| Eff(well)S °1 

axho||D|E^ii4)fe ztztai ?#o|| uH^IScK »^e(i22)e, a^l- o|| □ | 11 4)o)| 2|sH g^SS a^a#(132, l)S g>ohffo| 
hHxISdK a^o| ?|(row)(115)g ^ff ?Ai2| #3^(113) ^o|| ^ahsjcK 3E£ ^(112) Si ak^ S(115)-& 

a*h o|o|B|(ii4)« a^sj°S cH£a)|Aj(addressing)5feD|| o|§£lcK 

o|eH# #o| sh7| ?|t||Al £iss ?H2| °|2f smo| njohs. £A|gcK ne-m, gj2|°| 7H^2| °|2| ^o| Ah#t! ^ oi- 

7 ^ 2£ 0|S||E]t 2J0| UH|-5J^ C |. cl^^anoi x^K-, 02 )o|| q)*1 0)|A|£jo| S o| 7H 4-& 2407HOU 0)|A|S|o| go i 
7207HO|EK DHMS|i-CH =£)!>; g^Ajo| S 7)| g j ^ C|iff B||0|# fle S^&ff *\\3iSl7\ fl» yS0| SaxhOll ^A|E|CH 



8^&(122)e, oqacfl #£|3. EJ#<Hfi 7|&(123)# £ttttct. SfS*(l24)€- 7I&023) gofl uH*|gC[ °t=(l24) 
^ bUfsjspll oje ^3S^af ^-S S£4H el#(H3cK unfs|g|. ^A|oi|o||AH, °^(124)-S #^EH110)2| 

gft gaja|. o^fife. g^* 0 |cK a, °t=(i24)S 3*ll o|Hi|Ei(ii4)2|. D^*cf. W^(124)S 3«(126)o|| <S2 
UnsW, 3SS HHf5|Sh7|| 2|#(D.C.) SS0|cK ^^°| °J##a(i25)e 2,^(124) yo|| u||*|£d|- o||sq^-oi 
E.<0\± ^aio| c| >;#e)| o|# fi- *l|SSp| flffl- gJgo| £ES saxwi gx|si|oi 2icK 

2> 1 ^ Stt #-^e S|S(127)S| «a^(104)S 2,^(124)21 SJB*(121)oa flaScK ^ 3?^ S|S(127)2| &£|(106) 

e S §!(126)0|| 32H|£S A^|£]D|.. 

^H||o|Ai(i36)fe S^e(no)3h Sf^»(l22) Aho|fi| S-alZf^S *S«Fch sm°| ^n)|o|Ai(i 36 )e} £ 10|| £a| 

ScK nam, ^2||o|Ai (136)21 7H=f^ c|^#s)!o| &*|(102)2| ^3L*j a^p-A^o|| 2|s*^ 

^Bj|0|A|(136)^ #S IS, 5 ^2|2| X)*j-AH ££- o|Sio|. SHJ-gS °}#CHS ^ 2M. ^lH|0|Ai(1 3 6)^ of -a 

ft. BIM(rib) S£fe C^°| C|-# ojo|o| ^ QJ - oicK ^E||0|Ai(136)Of| 2|SH £[S£)t -?f3 sg§, S?|| gJ-§ 

Bflo|(i00)s| S5tS2HHI 2,to S S5j7 |5Ho^ i^xjei sa(1 37) 0 | § ^ °"cK ci^gafloi &*l(102) MKHI gife. #3§ 
(113)2| 5°1(l38m g.*|o| soj-oii °fo S o S ctsf q|ga 4= oi C |. s ^ 3-f?-'(132)2| 3 

xn- SJ¥7| ^-xwi °fo £ o|g£|-s|oi o|# sgo|| ##sh7| ttH^oil, o|# fi°1-B flSgch e}°t jESol s(-i4M 

C\ Z\ Er n\ 2 SXh 3£lf# ^fe.C|-a, g>0(-S°J ZJ- 2X|- 0|^0)| CjjsHXi 8|-L_| i^o| *j ^fl-Cf C£fB|-Aj 

^a^m vftgscK s ttesi »bs o|eh»i as^ai s*n a^A|?|fed| ^uj, ^A|oii, ^a|?| 7 | a» emi 

sgoii 353 £?ah}, Biigj °j 3^i(i26)2| y§§ 7H-!d°!-c|-. 

3°i*!(194)S S(112) 2|2|o)| ojS^ch. a°J-S(194)-&, c|^ga)|o| §*|(102)2| S«h aiA|?|2, t|^#efl 

o| o|d|x|# ^S^sh7| ^|sH u|c|2 c(|o|Ejo|| o|§H £h§2|^ oj 7^1.-0)1 oasfd, a«)(192)-E ^2| £(115) 

o|| ol^Sch SS(192)€- c|^#e||o| 0|o|x|# c|^#s||o| S-*|(102)2| ^x|?p| ^|*v g°| 

0|X1|, a 3|| c|^=e||o| (100)2| £ 1# 7jo|ch. S 7|| c|^ga||o|(ioo)s| ^ sxj a ^ 

(^Ah an S! SE)i ¥J°^ t!-cK ^a|- ££ fefoi^ S(115)CHI ?j7h@ch. ^a|# gsi| 

a^l-S y#A|?|7|0)| SJU-oh fAH ^0)| oj7HjC|.. ^-Afa <g l|)o| XjX|-0||D|EH(114) 7^0\ 5jX|g ^ 

X|?|£* ° £S j^.x|o| oj^fe ZJ- g0|| °J7|-£|-^- H|C|£ Cj| 0 1 EH ^ S °J-0|| 2|^o|-CK ^A|-£|X| °[^. £o| 3xhcH|a|eH 

(H4)fe SAff ^gA|?|j£s ^ £S |x| 25E£ 81(115)3 SM7^AhE|^ soj-oii _ b |D|S d||o|eHcH| ccha|- 3 

S (112)o|| °j7H!tiK 

^a| ££ ^°ho||, °k^(i24)2| 3^|o| ot^ S^(120)(V A )0|, gxh 5J#(132)S ^Eh(122)^°S #oi#&|, °JSSS 
(125)o|| s| 4 a§ajei *|Df e)|^o| o|o|x|# xilgshi^ AjaigjcK 3°i(120)e SS(126)o|| 2|§H x-)|gEich 

* ^go|| cc-Eh, ^a^ ££ ^okxi, o t = s^( 12 o)e. HHh5|«Wlfe 600V£ch CH 32, Ci b^S|«f7||fe 1000Vfich c-\ am 
§J 7I-S- tJ^^SWI-fe- 3000VSc|- D) g. cHej ^(v 

S )°S ^x|ElcK 

^a^ #°}oH, 2x|- oil □ i e|( 11 4)o|| o|gu gj-^Eife. q|^g.o| of^ea 22)011 §#£hcK asm, ^ 

cl^gelioi S-*|(102) M|2| °*j sgA^oil o| ^a sgo| ?f££ §27|W££ cnaE)7l| *lc|- cn*jsi igg g 

^ 3 #(132)2| x|| oi oil °4SS,t# a\*\£: ^S- hUH^xI o^7|sic|-. 

S^l ^I^Se)|o|(i00)2| g^S #^{- ££§ ?J7| ^|SHAi, ^ gj-^oil ccfB|, °^ S°J-(120)-S ££gi(V s )°S^N gj- 
2 ££a(V D )°£ Sf^=jm, 3^ S#(132)^ ^A| 5L£.&(\ S ) ^-S. ^ B| H£=gi(l D )o^ #7^!^. gxf 3#(132)2| ^ 

D )S c|^*aflo| S*|(102) lH2| ot£ S S37|^o S qjgs] s3# #£Fx|?|feq| ftslcf. aa(l20)S. 3x|- g^ 

(132)71 mas! ast sfswi spioii ^-g-oi- °'££ a^sjQi.. dnj-sjs^i, ?j=^ a?j(i2o)-s ch^ qxi a*iz7i-xi 

°t= goj §_c|g S|£(127)t gj-a #5| ££ so|o,| of= a°^(120)S a^A|7|^q| ^gs^K 

a f a s=d D )t a*ii a^ oi|a|Ei(ii4)7h a^i-s s-ssi-tii «j-°s«i unfs)*i-7ii a^scK oi^-b w^si gj-#/"£( on )» 2^ 
» s^e(no)si H015) si « (11 2)011 ej7^ss*i soisck gsnxi 01s 7^*1 ^a a#^ £(115)21 # 

7H^2h 8(115)9 *|ch a#2| gii| zicK g^s o)|o| e.4 (1 1 4) £^7h ch gx|§ ^#S|»|^ s^x| &#°SAH 

b|-^5)si ±Ja|oi|o||a-| ( #-c^ 51 gj-a £1711 fe- °i ^Ah ^7 1 o|| ^|o|-g t |^ga)|o| =e)|°|2| go||AH £cHth^K asm, c[B ?4 
g°h B[o\°i Aj§i! ^ 51 eh. oil* fsi, g^g ££fe s^oi q^seiioj ne||oj 0 | 2ia2|oia ^ £o)^ 4 ojcK 

£ 2^ S VSoil cc|-# 3711 gj# q^l-e||o|(ioo)# #^7| ^|*i gj-a# o||A|sfe Efo|g£o|cf. £ 2^ S ^^oll 3 

7ii »ft ci^#eiioi(ioo)s fl» yeai a*ioii» oiiA|=ich. s 2oii o)|a|s b^o.^ aoi, g^3 se^ 



%^ SB020)# aa&(v 



S )2S^M #g a£a(v 0 )2£ ^^a|?|^ sSehcK SSK120)o| &^c>l3 3xh 3^-032)^ ^ 2E 

Sid 

s )°^^Ei g*a a=a(i D )o S #7^ck ureraepi, a^3#(i32)^ ae«i2o)oi v 

D 2f »?W 7)2| V Q 2|. CO) #7^Ch 

a 3 Si 5£ 4fe £ «aa| aja|o||o)| §_c^ «s(127)» Sife 3*1 c|^#B||o|(ioo)fi| £|^£ 

o|cf. a 32| AjAidlollAi, ggj. #-chS S|s(127)fe- 7f«J g*S(128)S S»»ch 3#£!(128)^ 2J^(124)2| °J 
3^(121)o|| SJ^(130)# ^fecK 7^ S#«!(128)2| Sja<(130)S- g«(126)o|| e3Ss|£E* EES Aj7||£jch £ 3*1 ^ 

si© ^ A|oi|o||AH , °^ g2J . g-c^ «|s(127)fe £E& 7« 3 -ffS (1 28)2| SH*(124)SSS| ^So| 3c*x|x| &o S Ai gg 
(126)2| 2J^(124)°£2| oj^0| SCHX|7)| ^ajei ifl*|(i29)# S»»cK 

•M*m2.3., S Bt8« ot^ goj 4 _chS S| sal ^l*l gtS ^25 ^sdfi =f= sm. iflSofl cf| 

SHAi, ugs| egixl^EKa bank of transistors^ o|SH ^ 2|ch ^|*J ^s.7[ flash*! atj 7|7)|*| o| 
SI t Si^r. EL^ 3g 3*l ±$\x\Q.[ ^x\y[ o|Sfl =f= Sm. 

2^ S°J S|S(127)t ^ ^ nj ^ a aj = sgog ^ as gjq c|^»5)|0| 

(100)2| ^A| ££ #°}2| ot= goj. 4|S(127) ^#0|cK gfS ££ *) ^ ^ C| ^ = S|| 0| (1 00)2| gjg 

§3- an sehs| otq. asJ . s|s(i27)s| ^o|cf. 

£ 32| AJA|01|0||A^ gof S|S(127)2| aa ^3B, ^fl*|(l29)7|- ^S^AH, 0\0\2l %^ g<gj- # _ C |.° 

S#(119)£ 7 r g 3 #S (128)011 2|*K ^°'£|x| ^# agog &C |. gjg aa ^3-E- ^^|*|(i 2 9)7h «2i g°f 

S#(119)7* 7^ S^§!(128)2| °j^(i30)as SSH #o)7fe ^# f§££ &cK °}= goj #-c^S#{ii9)fe. 
Sf^ S^(120)S a^A|?|^c)| #§shcK 

£ 4^ S ttgsj bhaaifi- AjA|oi|o|| ccf# S7NI t|^#sl|o|(i00)2| Sfl££0|c+. a 42| AJAIOjlOllAH, ^*|(129)fe *\\ 1 
STfl tfft S*l(163), Ai| 2 5J74I S*|(162), 3 »ft S*|(161) SJ JC|a(167)# S«ficf. ^# S 

*l(163, 162 5! 161 )fe gaj - o, - ^-o| 0||o|Ej(175)g ^fe^K ^fl*l(129)2| 2| lH°| 7)|0|£2f g 

#AH5K|7|^ 0||n|EH(l75)SO| #A|0|| giff ^#A|?|as ^AHsj DK 

fll 1 S71I ^# &*l(163)2| #^(176)Bh xi| 3 37)1 S*|(161)2| S^(166)B 7^ S*«!(128)s| gj^(130)o|| ^Ig) 
c+. All 1 S 7|| gh* &*l (163)2| ^(174)« a1| 2 2 711 gift S*l(162)s| *|o|M(178)o|| fiSScK x|| 2 3711 gj§ S*|(162) 
2| ^(180)^ aS(126)oi| <2ias|£4= AjTjiEjcK ^1 2 3711 gfft S*|(162)s| #^(182)^ q| 3 3711 S*|(161)S| 2i 
^(1 65)o)| oi^sjch xi| 3 3711 §-*|(161)2| %t=(l65)€- 2J=ni(1 22)2| °^(124)0|| a°1 °j§=jcK ^§-(167) 

B XII 2 3711 S*|(162)S| ?t^(i80)2f XH| 1 S7)| S*|(163)s| ^(174) A|-o|o|| £M aicf. 

£ 40|| E| 0l|A|Ej U^2^ 1>0|, bf^& AJA|0||2| 7^ffl 3^-S(l28)& 5|^2| 37)1 S?H X| ± B\ (1 31 )# £S*1CK 3*| & 

a|. eaHx|^E^i3i)o| aa||?J(206)#-& a 40|| aA|^j yAio £ gggc|-. a7)| S2f e^x|^e^i3i) z|z|a| ^^(204)fe 

axioii aaacf. ?m a#*!(i28)2i °j^d3o)^ sa2i a^i £? H7;i^EH(i3i)s #21 *n 1 stii aiHx|^Ei2i 

= a||o|(206)o|| °jgsicK 

^ 37)| &2\ S?HX|^Ei (131)2| 7)|0|JECH|-^ 2J^(133)0| ^SSCK E^jxI^Elg K-Aj S|.A| ?| 0|# #«H °}= =_ c |. 

S 3 W(1 19)o|| 7|ois|fe a| S7 ^ oj^( 13 3) 0 || oj 7 |-EjcK a 4o|| o)|A|a o|.2f g 0 | , 3s(S 

t)£- Al| 1 37)1 S2f S|HX|^E1(131)o| °JS^ (133)011 ?J 7 1-2IH, 3S(S 2 )^ S32| 37)| fijlf HfHxI^E^isDm g2| Al| 2 3 
7)1 3.21 S2HX|i;EH2| gj^ (133)0)1 PJ7FHI21, 3S(S 3 )fe S92| 37)| a 2|- M?HX|^EH(131)# §2| xi| 3 37)| 3.04 M?HX|^ 

N2| °J^(133)o)| ?J7|-Sc|-. 37H n|e> ££i= 37H iB|-2| 3t)| fijif s^ x \^b\7[ MSH =t= 21^. 3?|| a|Hx|^Ei(i3i) 
2| 7H^^, -^^sjas, §jS)^ 3a(i20)S| artSS Ailg^as AjEjjEjci 

5- 5Zr £ ^?g0)| ttj-g a 42| 37)1 C|>;#S)|0|(100)S #S|5|-7| ?|°1 0J|A|S^ B[0\ °J £01 Cf. a 42| AJA|0||2| 

^ S°J S-chS £|S(127)2| ^A|- aa ^3 S2J-o||, m 1 37)| §-*l(163) §y aH| 3 37)| S-*|(161)2| 3^o)|a| 

Eid75)fe- a^# afecK ^A^ aa ^3 i-eioii, *ii 2 3711 y# 3*1(162)21 ax^ oho|e.h(i75)-& 3x^5 

oi, 7^ 3#§!(128)-& #3^£|x| a-fe-cK q ^o|-7K o| cq *h go^ 3^.(1 ig)a 7(-"1 3-^S(128)2| 

(130)«S *SX| &fecK a*h, 3^(190)^ #^(182)as^E^ °t^(i65)°£ gBj, c|^§b||0| 3*1(1 02)2| ^Af sxj. a 
— #210)1 3^(120)# ^x|A|?jcK 7)|ch7K 7)|0|S(178)2| 3^(V 

G.162 

>e fe?)i ao), n 2 a^i gfs 3xi (162)oiia) a» ^si opishs, tiioim (ie4 91 i72)°i a^(v 

G.161 * V G,163> § S°W, H 1 5! Ail 3 3711 gr« 3*1(163 5! 161)o)|AH 3xF *JEh»^. 



£E», £ 50|| dlAia u^af Sol, 2^ S°f #-c« fi|s(127)a| a= ^ #°lo||, A|Z}(t 0 )oHAH, xi|cH 3£(135)7MI 1 
SJ x|| 3 33I S*|(163 5=' 161)£| S*> o|| o| EH (175)^*1 2*>3#(184 SI 188)* ^jSffAH 5j§jso)| 21 

°J7H|CK o||# 4§a, 7||0|B(164 SJ 172)2| 3°Kv 

G.161 * V G,163^ £ 50, l °H A l=lfe <^ 2 J SOI *?W + 2JCK 0|^s. = _oh Xit(-(167)S SJIL-b S#(170)» WaAlW Til 
0|£(178)2| S2KV 

G 162 )# 3^*11! V 

G.162 2 ' *l 2 3^1 62)011 Ai s| SX|A|?|B1, 3 #(190)* BAAlflcK x-{| 3 3 Til S*|(l61)o||Ai 

2| B JS? 3#(195)7|- C|^#B||0| ^*|(102)2| S^(124)SS^ *i| 3 3*1 g^g S*|(161)2| S^(165)£S S S7|| «hOl 

ssni2o)# a^AigcK 

m tt90 || ifBlAl, 0}= 3^(120)2| 3*!(126) SJ c|i#6)|o| S*|(102)S| &1g# #-cF§ 2L£A)|-si js|OW£» 

no\&cy. oy« S3, go| i:fg, 3£(126)2| ^*jsW4 ££4= fJ3x| ^ alt} cj *i|o7 

s)*l at£ i-c« #g »W122) SJ 10)0| e^*l£°1.<H»|S ^ 7|7fla} 3^ # 0 t7|«|- * 

£ 4 Si SL 52| a A| o||o|| A-j, s^(120)s| #-cr§ $oh»| 51741 ^af 55Ha|^e] (131)5 ^flaog »ah 

swn££Ai flioiacF. ^7 1 on, e smsi 32(s . *" 

,)t> S*l S?«A|^EH(i31)4i § J|| 1 3*1 23f s&jxi^Efsi SJ^(133)o|| el7KS^. n S 

2 7|- 37|| S2f £?HA|^EH(i31)il # xi| 2 33I s2f HeHAl^Eisi 2JS|(133)o|| °l7|-g c[. o\9\ So|, 2J^ a^ 3-ff. 
(119)= *l|o|S #§H #7H! 4= 2i^. ccRW, 3SK120)2| gj^gg, £ 5S| 3£|)H(120)2| #-ch§ **M18)°S ut 
EUfi W^o| xg<H«»flH «7FS.e+. 

9^ as«120)o| A|2}(t d )o||AH ££-s| oh, »S a#(l D )7> c|^«a||o| »*|(102) M|o||A| <£&gc[. 3. &3 3#(l 

D )fc «S5|oi. Sf= S2K120)S *J32| ^A|. £Eg[(V s )SS #§j§ck 

oiae 7hS 3#S(128)S ftgamJHlAi?!!!, 1 5U XII 3 3711 &*|(163 SJ 161)* S^SF SH*||A|a 2.S.JM 

eojflcf. *-« JHfKi67)« SSfe S*(i70)fe &SW0<, ?i|o|£(i78)s| SSKV 

G ,162)°I £- hQ K 2 374I gf* &*l(162)2| 3xh ofln|6|(i75)fe- s\o\, 3#(190)7h S^(182)°S 

°^(165)££ *#ch 3-^(195)^ ^(165)SS^E| ^(124)SS s^oi C|^#b||0| &*|(102)2| ?)nHA|e 

3*i #3A|7U, ZlS Chg A^a2| o t = goj (120)f ^iai^ck 

Si*Jl C :*? A| . 0<I . 011 CC ^ S7il & * ^^#5)101(100)21 S|SiO|cK £ 62| AjAlOilOllAH, ChO|£H(l97)^ ^ 

si 




£ 62| Ajx|oi|s| «s)o|| SiolAi, Ai| 1 37j| ^# S*|(163)fe Ailoi 32(135)0)1 2|§H »^SFs|cH, 7^ 3^§!(128)S E 4 SJ 
£ 5# 95£ 7|#@ ^aio S a-^afacf. a1| 1 37)| s*| (i63)o|| A) 2| ^fts 7flo| = (1 78)2| g°J§ * c^a|?|cH 
^l 2 37|| ^* &*|(i62)M|a| «SA|acK o|^^, cfo|£ = (i9 7 )2| ^^(202)o||ah s| g a0 | 3*098^ c[o\zk 

(197)* S§H °=7II SJ£^ #^S| SI-cK 3#(198)t 5. 50\\M SE» ^EKHSJcK 3#(198)2| s-ai s l- o t ^ (124) 

2| ^a« §)#SJCK °f- 3^(120)21 £4^E5f t££ 7|#sj ^a)o S x\\^gc[. 

£7S ^ - c ^ ^^10110)1 ccf# o t = a oj g _ ch = s| S( i27)* S^ ^l^#e)|o| (100)2| a|S£0|c|- £ 7 

2| AjA|oj|o)|Ai, 3#U(128)^ ^(173), ^2| a(107) 5,1 ^-o, S(108 )# Sfe H3HI &*l* a»S-c|- 321*1 
(140)S 7 A S(107)o)| SSsjll, 32i§J(141)^ z| « (108)011 fl3S^. 3^(140 S! 141)S 32J- «-c)^ *)^( 119) s 
xi|oHs)7| ^isHAi ^^s| 3^ o)|o|eh(i39)# 4!a|ajo S a)H5)|Ajs^q| ^t[c[. 7 fg 3 -!!-£! (128)2| °ja(i30)e aitii J 

# s*io| o^=d 73)011 aas^. 

£ 72| AjA|oi|o||Ai, o t = g o^ S | S(12 7)s| ^ ££ ^= 7 ^ 3# S ( 128 )2| 3?|| §*|s| b|»^j» 

^^.L-? 1 * 102 ^ ^ 5# £.^K SfS ££ o t ^ Q o^ s_c^ 3#(1 19)71- 




- _ - s 

^£|oi3 *, »S 3^7h c|^ga)|o| S*|(102) M|fi| <£2.£. §37|wo S q, S gj a3# *!Wl7|V«aVa#(132)o| 
2|§D Al|gs]c|-. 



3^S(128)2| 37)| ^ a *| 7( . c|^=a)|o| s*|(io2)a|. &a|a £ 70) | o||a|£|ch jicf. ziei^, 7^ 3#S 



(128)2| 3*| 3*1^ C|^ = S||0| S-*|(102)2| M)^ ^#?J ^ °Jb 0|8}|£|t 50| d|.^S|S(.cK 

E8gg SE chS- a*|o«o|| ccfg goj §-c|g fl|s(i27)» S^b 3*l c|^ffa(o|(ioo)s| S|S£0|ch £ 8 

°| aja|o||o||ah, ot^ goj. s-^s Sj£(i27)b- xH*f(149)# a^°|cK ^7| x|»(149)-& S 7(| bv§ Q|^sa,| 0 | 

(100)2| ^3 §3 3.S. §°}0|| c|^ga||0| S*|(102)S| °f^(124)# ^3A|?|^d| ^fsfcf. «^-7| *|^s o t ^ goj. = _ 
c« 3^(119)7|- SH*(124)2S*B] 37| gg££ *# ^ 5i£^, Sf^(124)o]| °jH£|£S ^7||gc|. 

£ 82| *Ja|o||o||aH, °^ xjoj. §-cf§ S|S(127)b £?! 3§!(126)o)| 9j2S *t*Kl83)St, S«(126)o| S*^(124)0|| °j^0| 
3<HX|7|| SJX| gfrog^ £^7| XHSK149)0| 2i^(l24)0)l Sao| SCHX|X| SWI S^s ^Ajsj- ^fl*|(i 51 )« sf}=}^ 

£ 82| AjA|oi|o| o t ^ 3a S - c ^ sis(i27)a| slh ^fl*|( 151 ) 7 |. S ai °ib sgo S 8W ^ a aj = 
^3^^*1*1(151)71- «5) Silb 3# ig°S »c+. °^ 3^(120)2| #-c^o|| ^o|oi, ^3 3#7F S*| tfft c|^=s)| 
01(100) Lfl2| ?f££ 337|«°s mSS 23t gShA|?|7| ^)§HAi ax|- 3-ff(132)o|| °|s|| x||§£jc|. 

£ 9b » aaal ?7^°J 4|A|o||o|| ccfs goj . £|s(127)S 3>b 3*1 c|^»a(o|(ioo)fi| *IS£0|ch £ 

9 °| AjA|0i|^ £ 8 o| AJ A |0||2|. ^A^BI, ^*|(129)» ^ a»»cK :MN*l(129)b, &#7| *m(149)0| o t = (124)0) | 
o| &o\xm t>[x\ atSS^ 3S(126)0| S^(124)o|| <a S0 | gcHx|?|| ^ggcf. ^A* 2.= ^§ £E*i >iS|*|(129) 

7^S| Sitg§^£S3f2, S-S £= ^BS££h^*|(129)7h^3l &{b 3# ^§1 °£ SW. 

£ 10b & aas| ££ c|# Ajxi^id o t = S of S|s(127)# 3>b 3*| ty-# c|^«ano| (100)2| =|SE0|cf £ 

102| Aj A |0||0||AH, D|^#S)|0| 3*l(102)2| ^B||0|Ai(136)^ £#7| X|*f 7|§# SICK JE 102| AjA|0)|o| otq. JjOf =_ C |.o 

*|S(127)S| S-3 ££ ^l*l(129)7|- &3 2ib 2!« ^§2£ »cf. 2f^(i24)# ^3a|?|7| ^-l SH A H , go^ =_ 

chS 3^(119)^ a^(l24)°S^Ei ^m| 0 |AH(i36)# #sHAH #^e(iio)°S *#cK ^nflo|A)(i36)o||Al2|' 3*|fe #^ 
5(110) ^o|| bH*|H|jL, ^b||o| ah (136)o|| oigs|^ 3£3 #(142)# WW 4= Sllcf Hsfe 3^'#-ch 

S a#(119)« ?j7| SISHA-I, ^E)|o|Ai(i36)fe aiSS- ^s|a| x|*^ oi#cH3cK 

£ 11S * ^S|2| ^7hSjoJ AJA|0(|01| ot= go). S| S (127)# i^fe a 7| ^« C| ^#6)1 0| (1 00)2| S|^H0|Ch 

£112| ^A| 0|| 0|| A^ ot^ 30^ g-c|.g S | S ( 12 7)^ S^7|(143)S S#eicK H|-if5|SMI. ffl^7|(143)fe SM-^SJIAI, E 
s|7H -S-S2I JHA; g 0^7 1 (photo-flash, trigger-type pulse transformer^! c|-. ns.]i-\, c|-# -ffg°| ^if7|7|- a|§^ ^ °i'c|^ 
S. 110II o||a|e! ao|, S£M(i43)i= ^| 1 afl(l44) Si SI 2 J2iJ(145)S 5>^cK SSh7|(143)fe. 3*l »ft c|^gB|o| 
(100)2| ^3 fi£ §oj.o|| uj^7|(i43)S §^A|7|^( fire ) ? | 5|^o|| ojggcK 

ffl&7|(143)» S^l?lfl, 3^(126)21 ^3^r am ^1 3^ Ii7MI 2 3^(145)0|| £|SH °\7[=lC[. £ 1 1 2| 

^1 Oil 0|| AH, ffl£i7|(143)# §^A|7|^D|| ^.gfj- ^§ H|-0|#2|. E^X|A.EH(146)-1- a&°J-CK Hh0|#Bh eg|X|^E| 

(146)2| ^a|EH^ X|| 1 H°J(144)2| 3C|| 1 c^oll <^^C[. H|0|#E| H?HX|^EH (146)2| 0||O|EH^ 3X|0|| ?1^Sj^ 

«ho|#B| SS!X|^EH(146)^ aH3°| uilolrAoii 37I »^(147)» 2}y[^°S.fM #3^sjc|. 37| 1^(147)^ 3°j- b^- 
3# ^ Sic|. H|0|#B| £eHX|^EH(l46)S »««A|7|g X1| 1 J3°J(144)2| X|| 1 £tX^ 3x|£|cK asd81)S n 1 

3?J(144)2| xhi 2 S^IS SlgficK ccf-afA), d|-o|#E| S|Hx|^Ei(i46)7| #Aj^s nil, 3^ H 1 sfl(i44)2| 

n 2 Si SI 1 ^o|o|| u|E|thcK SI 1 a?J(144)-E E 112| aja|o||o| °f= 3^ S-c|-§ S|^(127)2| ^3 se ^-3o|| c|| 
shah o| eh si s-Ajo S ^fS^i. 

^A| ££ H|0|#e| Sg!X|^E-| (146)71- H-^S|-=|X| St§£S*|, XH| 1 38J(144) A|0|0||AH 3 Of ^S|-7|- 7H2| s-b 3 

s| ^oiu|x| sf-^l slfe- 7jf *g°? eJ-cK cc|-a|AH, xh| 1 s?J(i44)e S. 1 1 s| a|a|o||s| s<y #-c|^ s|s(127)2| ^a| 
as ^£o|| chsh ^§e|x| af^cK 

SI 2 3SJ(145)e 3S!(126)o|| °j^H|£s -y*|si ?je|(177)2|, °t=(l24)o|| ?j^sj §5^(179)^ ^-c|-. ^3 he. §o|-o|| 
Ha7|(i43)fe 3°J(120)« qi^f 3x| 3*|S ^a|?|7|o|| "ten 3°i ?j7h?ich. 3?i(12oj 

o| y-B §°i, 3xf oil o| eh (114)011 °|sH y-a 3 Mission 3*1 ^# m^#si|o|(100) >-H2| °j££ S37|5|o£ qiss 

£ 12b * S^g2| a e|-= aja|o||o|| cc|-= ot= gof §_ch§ S|S(127)S 3ib 3*l ^# t|^«a||0|(ioo)S| «|S£0|cK £ 
122| aja|o||o||aH, <£= soj. §-c|s S|s(i27)fe ?jH s|^2f ^?i7|§S S|DH, o|e, EH(1 5 6)s s^si C |. °l£|E-|(i56)b 
^(124)o|| 9j^H| E s ^7|| a c|.. £ i 2 s| aja|o||o| goj 5 _c|g fl|s(127)fc. 3§!(126)# »^(124)o|| 9jS0| i§0H 
x|7fl ^x| a^oojAH °m^(<\56)?l 2^(124)011 Qao| SCHX|*| ^S|fe SI 1 ^*|(160)» CH s»»cf. S. 122| 

aja|o||o| y= 3 of g-c|g S|S(127)b, e!e|E|(156)e ^(124)o|| 9i20| SCHx|>|| ^x| S°SAH S«(126)o| ^ 
(124)o|| flaol S01 x| 7|| sh£s ^ah£| - x,| 2 ^o|x|(158)S C| S»»cf. 

SL 122| AjA|oys| ot^. m -c[§ S|S(127)2| ^3 an f^a, an , ^x|(l60)b &S| x|Jl, x|| 2 ^°H*l(158)b ?l 
51 Sife 5« I9££ °ick o|EH=h ^oiiah, d|>.=b||o| S*|(io2)b ?Hii||A|EHxHa #^SlcK ^3 ££ ^3 §eio||, 
3°i #-t|-§ S|S(127) Si c|^#£i|o| 3*l(102)o|| °|sn S|S2| §^ g a s| ^oj °a|-s|-c|-. ^, 3©^ o t 

^(124)^1 ?je<Ei(i56) a|o|o||ah o|a|xHa| o|§*ic|-. 3«|- o|§°| ^3 ^sM^ °J^eh(i56)2| °jqe^2|- q^#3||o| 3*1 
(102)2| ^nHAia^ofl 2|SH IS^cK 

5. 15b S. 122| ^A|0l|o| §W-o o1|A|*|.^ E^|S£0|CK £E 130)| 0l|A|£j H^2^ ^0| , A|7J( t 



0 )S 3?il t|^#3flo|(ioo)a| gfS S^ HHoii qjoj- 7|)a|S u(-E|-tHc(-, A|?j.(t 

0 ) o|3°i, ^ as sewi. *l 2 ^fl*ld58)fe &s|of, x« 1 ^fl*l(ieo)fe flat, 2,^ S2Ki20)(v A )o| as (126)011 
s|«fl 7c|-ajo| =* A j. a=a(v s )°s S*|2|?ll °hcK 

^liKt 0 )o)|AH, *| 2 ^1*1(158)^ 'ga.lZL, 1 ^o|*|(i60)-& n&i <g^(i24)2h ?jqEi(i56) Aho|2| 0 | 

So| 7HA|gc^ a gafe se. 13o)| oj|A|a uf-fih !>■§■ 3£K120)2| a^h(. ge(| °| y.g 0 |^ %t= 3^(120)^ ^ 

s )°s¥b| g*3 a = g{(v D )°£ &*tth)=h S2K120)o| gJ3 hs&o|t|i4 ^o| as&sl ttH , ^3 

D )t 3*l" 0|| D|B|(1 14)011 o|S|| gf#Sj7)| ^Cf. £ 130|| 0||A|Sj a[2.[ 2>0|, gIS A|7J( t 
,W A l7i(t 2 ) Ah0|0l| X1|g£|oi, °f= S2t(120)O| £o>X|7|| SCK A|?J(t 

3 )o||Ai i go^( 12 o)o| ^a| 2 | £|q^o £ [[Hi ^ 1 ;A.fl*|(i60)fe Sals. *)| 2 ^£1*1(158)-^ g*|cH 3^ 

(120) 21 3*lffl^K 

£ 14fe & #?|2| ££ Ch# ±JA|0||0)| D}« goj §-cf£ S|S(127)# 3*1 g># C\ ^#6)| 0| (1 00)2| S| S£0| Cf £ 

142| ^A|oj|oHAi, °£=l 3<2j S-c|-S 2|S(127)^7hg1 S|£(116)S ISSIb), 0| 7|-«j xifj- S|S£r ^(124)2| ojS| 

(121) 011 aas *^(157)# 7Wdi. aaci26)oii aasis.^ ^tiis a^d69)« q 3^tcK 

7tg xifj- S|s(116m, 33I gf# c|^s e1 | 0 |( 10 o)£| ^A^ as gojoii *|| ! 3t)| #3 c|^#a||o| 

(100)2| ^# H= Seioll x)| 2 ^U-# x||gs^= -yTflScK e ygo|| ccj-bh, n\ 1 *)§•■& xfl 2 *iSac|- ci yc|- £ 

Si^fe 7^ Xi^§ X||gSp| fl© £ 140)1 0j|A|SJ S|S ^AHSsL *)|°l£|X| &feCh g*3 ££ So h o| § 

7hS X)£>g. %^ a^(120)# ^A|?|^D|| ^§S|-CK D) ±& X\\ 2 *)?}•& C£°} X)| 1 Xifj- °tcho| Xj^g §7MS°^H £ 

ol^lt 3^ i^»ho||Ai -feissl-b 3dat:f ^-fej Bt|S|0| sj-oWfe 0|S# x||g^K 

£ 142| *JA|ol|o||Ai, 7^ x)?j- S|s(116)fe SSa J)| 1 a XII 2 AH*K153 9! 155)« S«Wof. ^fl*l(148)» sg 
glcK AHI 1 XHS(153)S| xi^g. Al| 2 *m(155)2| ac|- ci 3.c[. ^fl*|(148)fe. ^*l(148)7|- ceH S#7h x| 1 
SK153)« SSH 3d# stx| a^h xll 2 ^9(155)* S^H s s - ^ # ^Ajsj cK 

SWI-M 7|^£| ao|, ^fl*|(148)fe BS S4|°£ 4= g° ^^o| e?HA|^Ep|- 0|§S 

^ Sich. n^2| |as|x| OH, 7|7||zioj ^|*|7h °IS^ 4= Si^K 4=B as ^^|x|2|- 

Ch# ^?|7:|7h ^^|*|(1 48)» ^PSm-c-CHI SSI SICK 

7hS *l»«la(116)fi| ^A|- 3.S. ^Aj° ^fl*|(148)7h SI S(1 16)011 2|S|| X)|gE|^ XH?>0| A1| 1.^01 E|^ 

aS *W. 7f91 XHS- 4|S(1 16)2| ^3 2E ^A^s ^^|*|( 14 8)7h ^2^=1, 7hS *)fi S|S(116)0|| 2|SH X||«S|fe 

^s> h o| x|| 1 Sifich ci fe^ x|| 2 ao| H|fe S§2£ °lcK 

SE 15S £ 142| ^A|0l|o| S-Sj-g 0j|A|5|.^ E|-0|°J£0|CK £ 150)1 £A|@ S-0|, gJ-S §Sf S£ S£)o|| ^*|(l48)fe 



£ 152| aa8»(i 32)011 oflA|g a|-a|. ^o|, Qx^ S#(i32)fe, ^2|*|( 14 8)7h S£! ^t. A|?J x ^o| aH 
Si(l s )S ttAIS =r £lcK s. 150)1 Ai S3 zie))s(i 2 o)£ o)|a|=i a|-2|. ^ 0 |, o|^-g g^xj 

D )» ShB*l?Pl Soil a^(i20)o| jjs[s WI a ^o)|, axho)|o | eh (114)011 s|sn gj-g 3^.(1 

D )7^ tf^sioi. 2f= a& v (120)S S^l S^l^. # ^S^I?|H, 3t|| gh§ c|^=a)|o|(ioo) M|s| 337|sios 

sat safA|?|7ii ach 01 sf aoi. 3^(120)^ *\o\m mm a^a^. 

^ 3^(120)01 xh3°| ^ a = 2i(v s )°S^EH a^E|oi^ m|^x| g>3 3#(I D )S x|^A|gjo SM) 0)s 

o| S£S^. 3^(120)2| Sto)|AH , °!^#^ (i25)o)| nH s.| ^3 3^-°| o)| L ix|^ ^Af ££j((v 

s )o||Ai ;H =^ 5ioH# o)|Mx|acj ^cK ci sj-g. o)|Lix|°| ^ 3 xj^-^, 3t<| g># c|^=e)|o|(ioo)2| gf3 as =?i 

0)l C|^ = S)|0| S-*|(102)S¥N2| 7|-A|S|OJ "^^"o| S£5 y^AigicK 

q|oj.^o Si a 152 | S |.ch zieh = (i32)o|| °|sy oi|A|a uf2|. g-o|, 3-W-b ^fl*l(i48)7h 7i°| =-a|o(| ^ 
Sm. ^3, ^ ay|H(120)2| *-c+s^$(l 34)0)1 °|SH £A|a 0F2h ao|, 3^(120)2| ^o Bj> zia°SM) 

° fe ^ 3^(120)S S ^Sa|?|^d|| g£S a|7_i°| °f# a^AiacK ^-g S-^S i§ %^ 3^ S-^S s|i(i27)# §H 
§7|-a xifhaf, ^3 3## gsi #7Fa 3## S^|o)| xi|g«}o SM] <go\*\c\. 

£ 16S S ^92| *7hSi°J ^A|01|o)| CCf# 30f S|S(127)S 3»l C|^#S)|0|(100)2| S|S£0|CK 



■ S. 16fi| %^ SSJ- »-efS *|£(127)fe*7ha S^ie^ S|S(159)# SS^c*. 7KS °jn|S^ £|S(159)2| fte| 

(168)S c|^M3j|o| S*|(102)S| S,^(124)o|| °j^£|cH, 7^ gjn|e^ X£(159)a| fla)(i71)e 3S(126)o|| fcSs|£* g 

7^ ojnie^ S|S(l59)fe 3XI c|^sb||o|(ioo)s| §^ an §°K>I|^ X1| 1 °J2|S^# sflgShZQ g7j| c| 
^»afl 0| (100)e| 8*3 ££E SeWife xfl 2 SJsiS^-i- Hlg^s tfjflgch g. ^o|o)| c^Ej *|| ! j,| 2 0,^ 

s^m^ ycK e ^ssi 43*71 *i& £ i 6 oii oiws sis ^ ^s^^ SfecK 

£ 16SI ^AioiioiiAi, 7^ °jn|e^ «|s(l59)fe 3#-£|d|eh s»»cK £ 162| a^-a| D | E j s| S o|| o|gn fligsj 01 
=l0^fe a^(124)SS #£2|*r a#(189)o|| °|ss(. cK ' r - 

£ 162| ^a|o)|o| £)=-a| D |EH S2 g a-o| y (150) ° s *^cK zj- Eh(i50)e NPN u)o|#5|. e^*)^ 

e((NPN BJT)(152)2h N-x^y ^ S*l -B *I^(N-*H U M0SFET)(1 54)S S^o| o|#^ £^ 6 o|| 

2"- £ l D l^ EK150)2| 7H^tt ^ §x| ai = §o h o, ot= S o^( 120 )2| a(V s )*. N-*H^ M0SFET(154)2| 

Hsl|°J-^ £j°)o)| cHffl- &m 3^(BVdss)°.£ ^ St°| ^(quotient) °JeL ^(HScK ot|* Sfl, v 

g?) 4000VO|H, BVdss?) 800V£! 3^-, £K150)2| 7H^fe 50|cK 

£ 17§ £E 162| Aj A |oys| §s| E>o|g£o|ch 3^-a|a|Ei 2|je°| Bn|e^(Z)fe, ^S^ss 3#-a|o|E] S|s1S¥eH o|« 
CHx|te«WS#(189)s| g^ofl o|su HgsicK ^1^7)1, anient ^=S#(189)2|- NPN BJT(152)2| u||o|^-o||a|El g S 

P7), NPN BJT(152)# B SSPI ^ISH u||o|^-o||o|eh gg- o tyo) | |£*t ggf(Vbe)(S)fi£} C1 tq 3-ff-a|D|Ej 
L - 2J^S^o)|Ai s^ohcK £S 2jn|S^ ^EHcHlAi, NPN BJT(152)^ N-*flH MOSFET(154)^ g=ic|. P7h 

Vbe(S)Mch D|f m, s^- £ |o|Ei S|^7h feS 2J-IS^o||A^ NPN B JT(152)fe S Se|cH N -*Hy MOSFET 

(154)# a 2S A|fjcK #7f£! gj^S^fe S^(120)# # c|.§a|7|^d)| ^SShcK 

NPN BJT(152)2| uj|o|^-o)|o|Ei gg- gj Vbe(€)fe n|3W gSfb 2>= S^(120)2| K|§ 8 f£a ahehe| C l a 

oiajs a^fe. a^s#(i32)7^Ahao ' ~" 

s )# CO) *j#-£|o|Ei s| S 7h °^ S^(120)# ^AhSi(v s )o S ^z|sh7| ^s«Ai g, jq s ^ (z )0)| Ai Aja 

act. oiEHSh xjx^ s#d32)7F a-aad 

D )« t£H SW-£|o|N Z\sL7[ %^ S^(120)# tfga(V„)££ S ^A|?| 7 | ^|S«Ai gjn|e^( Zn )# 

DH^Sjoj ^A|oi|o||Ai, 7hS £ 162| 7hS S|S(159)2} ^(124) Ah0|0|| H|gSjC|. 0 |EH*h Cljo^ol 

ofloilAH, 7^ Sf?-S!2| £ 3 2| 7^ S^S(128)2| oj^^ °a^ ^a|o S 7 ^ gj^lS^ a|s(l59)a| «^(168m 

°f^(124)2| (121)o|| o^Elch. 

o|^^°.^ q|o h5j oi ^A|o||o||Ai, 7^ g^-se, 7)ffl ej=IS^ s|S(159)o|| s|«| SJ^ie^m a^A| ? m o t = 

(120)* S c^a|7|7| ¥)§H a^ s^-s *llg°hch 7^ 9JD#^(125)# #^S)a|?|a| at? I «ISo|| &'^A|o(|fe gj- 

S §5| £E s.°ho|| c|^ = e||o| 1,^1(102)2] saj = o|S# *||g°!-cK 

S °-f S ^. ^ i9€ a 711 E|^#S(|0|o| o t =o,| ot^ # _ cF g fjTil c.\± Me{]om 

aO|CK S°} S -c^ S| S - > o t ^o| go| S ^A|7|^D|| Ah§£)^ gf S £ c ? A^ # ^- C |- U^S|»h7ll 3,^ ^ O} 

#-EF§ 2|Sfe, S°Jf ^rhA|?|^ Ch7)| Eoj^l o| SgS o| ^AH a^A|?|7Hl_|. *f|7-|5H= 0|S# Ail^ihch 

Oil CChS 37)| E|^ = E(|0|» §^©F7| HH)5]*[ ShhA|?| t ^7||S>J a o|* 3^7 »'« 

#e(|o| L H o||Ai o t o S SS7 |S|o S cH3ei 5a< #ShA|?|7| ^|eHAi ^3 3^7h &xi o|d|e| W^H »«s|7|| sfe ^MIS 
Jt»&^. & i^2| 37f| ^# q^=5||o| §J gfBS 7H3S 3^ flfAfjf, c|^=a||o| ^x|s| ?H3=t e||^ §J *i 
aa| ^o)| cn*f ot^ c|^^e)|o| ©fi| uhgoil cue 7H3S ^<H2f c^s, 0 |g# A^|^^^E^ 



S0| £A|E) S § gEHs x|| aS | X | of- jog o|SHS|7|« uF2)oi, t(?s| Hflfe g. A^M 2 L a^| £ "Ei MH01 

L-W gife £ s Simula S | £a 50 |Ch. 



'3*1 gft d|^la)|o|o|| oicHAi, 

Ap| s^o| Oil □ | E-l CH| S|SH &#S|t=- 3^fS g>£Sf HH*|=|tt|. 3£0|| §*| 7^5|-7)| ^^H|i^ ot^^a^ 

sb aasfe, a^i z\±mm\. 

3*1 gj-g c|^#e||o|o)| 5icH-H , 
a^o| o)| o | eh -g- #^e^K 

£p| a^o| o)|o|E-jo)| S|gy ui-gEi gxff g>£S b|)*|S|2, *j£o|| £3=15.^ -gTllS °f^S iife- g^fE^f, 

#7| S^S| S^0)|D|EHS^Ej gj-S gj-g^l 0|£l0)| At 7 | ot=o| a o,S S^A|?|7| $\ S|| A-\ , Ap| o fe ^ aV7| g^J 

0)| ojgE] XjOj. ^ Ayo J£ ftj. S |.^ | S7) | cl^s^oi 

S7II tf« t|^=ej|o|o)| SioHAi, 
s=-o| s ^ o|| □ | eh # Ht^»2K 

fe^l ^4*2| SXf Oil □! EH CHI Si 8H gJ#E|fc g>£s bHx|S2, SSOII 31E|£^ ^2>il9 2,^§ 3>fe gf = e2f, 

^7| °f^o|| o4 2 £| Ht^j2|, A} 7 | gojoii o^ei^s ^^sj oj^ # S oj iS-c^(p U ||-down) SISHt £*JSfe 3 

Til gJ# q^ifellol. 

SRaf *1I 1 3*1 ^# &*|^AH, 3Ha a^S2| S^o)| £3=l£^ -y*l3, XH| 1 Sthi &*|2K 

7)|o|s §j ii-c- *i| 2 S 7H| gj# S-xl^AH, Aj-7| *|| S 7|| y-g g.*| fi | ot=« a^ 7 | X h| 2 3*l gj"it §-*|2| 7||o| 

HCH| <ai|s|o=|, ^7 1 *|| 2 3711 gj-g S-*|2| ok^s xjojcHI ^a£|£s HriTIIS, x|| 2 37HI S"*|2K 
4PI *)| 2 3*1 g^HS &*|2| °}^[ xp| q| t ^§ ^*|o| o t ^ xfo|o|| 3*H*J ft-B (pull-up) alSW. 

^ C|-0|£HH1 SfSIO), 0i7|AH ^7 1 aH| 2 37|| g^# &x|2| AJ 7 | chO|SHS| °^0)| ^2S|2, ^7| 

AHI 1 37HI ^Hf S-x|°| ?f^a ^7| cho|2 = °| Ht^o)| ess)^., 

ot=2|- ^=^o| ax|-o||D|EHe at 37HI g^HS t|^#eH|o| s-^ g^o|| SJoHah, 
600VSch CH S ^3^IS ^7 1 of=o|| J||ig^ tM|£|-, 
0|OHAH, ^7| o t ^o| 3 o|m g-^A|7|^ E[7)|2K 

3 ^, a^7| Sthi g^HS E|^#aH|o| lH2| °fo S §x)7|sho S q|3=J aS g #SKneutralization)A|?|7| ^|sHaH gh3 3#7F 
a^7| ^4=°| 3^ o)|o|eHs^eH S-igs|7)| efe E.MIHM ifSft, 3?)! gJiS c|^#e||o| §5| 
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